WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOrtKA riON" TREATY < PC I ) 



(51) International Patent Classification 5 

B44C 1/17, G03H 1/02 
B42D 15/10 



Al 



(II) International Publication Number: WO 93/1688* 

(43) International Publication Date: 2 September 1993 (02.09.93 



(21) International Application Number: PCT/GB93/0033I 

(22) International Filing Date: 17 February 1993 (17.02.93) 



(30) Priority data: 

9203568.2 



20 February 1992 (20.02.92) GB 



(71) Applicant (for all designated States except US): DE LA RUE 

HOLOGRAPHYS LIMITED [GB/GB]; 6 Agar Street 
London WC2N 4DE (GB). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only) : KAY, Ralph (GB/GB); 
15 Juniper Drive, Maidenhead, Berkshire SL6 8RE (GB). 

(74) Agent: GILL JENNINGS & EVERY; Broadgate House, 7 
Eldon Street, London EC2M 7LH (GB). 



(81) Designated States: CA, GB. JP, US, European patent (AT 
BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU. MC 
NL, PT, SE). 



Published 

With international sejrch report. 



(54) Title: TRANSFER METHOD AND DEVICE 




(57) Abstract 

A method of manufacturing a transfer device comprising an optically variable transferable laver (3) on a carrier ( 1). A con- 
tinuous adhesive layer (6) is coated on the transferable layer (3) and is selectively treated, for example by printing, to provide 
areas which are not bondable to a substrate under norma! transfer conditions. When the treated adhesive laver (6) is contacted 
with a substrate (8) under normal transfer conditions, only non-treated areas of the adhesive adhere to the substrate so that onlv 
areas of the transferable layer (3) corresponding to the non-treated adhesive areas are transferred to the substrate (8) on separa- 
tion of the carrier (I) and substrate. 



i 



FOR THE PURPOSES OF INFORAfA TION ONLY 

Codes used to identify States party to the PCI' on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


FR 


France 


MR 


Mauritania 


AU 


Australia 


CA 


Gabon 


MW 


Malawi 


BB 


Barbuda* 


CB 


Untied Kingdom 


NL 


Nut hurt audi 


BE 


Belgium 


CN 


Guinea 


NO 


Norway 


BP 


Burkina Faso 


CR 


Greece 


NZ 


New Zealand 


BG 


Bulgaria 


HU 


Hungary 


PL 


Poland 


BJ 


Benin 


IE 


Ireland 


PT 


Portugal 


BR 


Brasil 


IT 


Italy 


RO 


Rumania 


CA 


Canada 


JP 


Japan 


RU 


Ru^ian Federation 


CF 


Central African Republic 


KP 


Democratic People'* Republic 


SO 


Sudan 


CC 


C 'on go 




of Korea 


SE 


Sweden 


CH 


Switzerland 


Kk 


Republic of Korea 


SK 


Slovak. Republic 


CI 


Cote d l voire 


KZ 


Kazakhstan 


SN 


Senegal 


CM 


Cameroon 


I.I 


Licchlca-ttcin 


SU 


Soviet Union 


CS 


C .Vec h tnlovu k. i a 


LK 


Sri 1 .in La 


TO 


Chad 


CZ 


CveeH Republic 


I.U 


1 uvembourg 


TC 


Togo 


OE 


(Jcrmany 


MC 


Monaco 


UA 


Ukraine 


OK 


Denmark 


MC 


Madagascar 


US 


United Stale* of America 


ES 


Spain 


Ml. 


Malt 


VN 


Viet Nam 


Fl 


Finland 


MN 


Mongolia 







BNBOOCtD" <WO 03168aaA1 ' > 



WO 93/16888 



PCT/G 893/0033 1 



15 



TRANSFER METHOD AND DEVTCF 
The invention relates to a method of manufacturing a 
transfer device, for example including an optically 
variable pattern. 
5 Optically variable pattern devices such as holographic 

labels have become well established within the security 
market, noticeably for the authentication of credit cards. 
Holograms are valuable anti-copy features especially 
against colour copying, photographic colour separation and 
10 electronic scanning colour separation methods. 

The conventional hologram transfer process is the hot 
stamping method but this is somewhat slow and requires 
special equipment. Thus the initial use of holographic 
labels has been confined to the higher price items, such as 
credit cards. The industry has been moving towards lower 
cost methods of hologram transfer and these have also 
allowed the use of holographic security devices in newer 
applications such as tamper evident labels. in these the 
holographic assembly may peel apart on tampering, 
destroying irreversibly the holographic effect. This is 
useful for product labelling. 

Holograms provide a useful authenticity check for a 
valuable or authenticatable item as well as having 
decorative value. It is desirable to be able to provide a 
new, less costly means of transfer which would enable them 
to be used more widely on. mass produced items and to be 
applied in a patterned manner. 

Conventional hot stamping holographic transfer films 
incorporate a wax release layer between the carrier and the 
30 transferable layers. More recently WO 91/08524 has 
described a newer type of holographic transfer film in 
which the releasable thermoplastic layer is holographically 
embossed and metallised. Such an holographic transfer film 
is an extension of the transfer metallising films 
previously disclosed in the prior art in US-A-3235395 , US- 
A-3589962, EP-A-38878 and EP-A-34392. 
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In WO-A-91/12694 = AU 53958/90 there is described a 
method of producing an image within a laminate by printing 
on a high temperature glue layer an image using carbon 
(such as toner) and then applying the whole material to a 
5 surface. The image is internal to the completed document 
and hot accessible to tampering. Other transfer methods 
are described in EP-A- 3.95411 and EP-A-145481. 

In existing holographic transfer processes the 
holographic layers are commonly transferred in their 

10 entirety i.e. as large areas or rectangular shapes in which 
no interruption of the holographic film is desired. It is 
desirable to be able to transfer holographic films in a 
patterned manner such as in a series of curving lines. 

Finely patterned transfers can add attractiveness and 

15 make counterfeiting and forgery yet more difficult. In 
addition, the portions of the substrate which lie between 
the transferred film may also exhibit security indicia, 
further inconveniencing the counterfeiter or forger. 

It is already known to provide selective patterned 

20 transfer of transferable (but non-holographic films) by 
selectively depositing the adhesive in a pattern, see, for 
example, US-A-4012552 . Printing with many, adhesives is 
however difficult. The adhesive tends to be viscous and a 
relatively large amount has to be applied. Screen printing 

25 has been used for adhesive deposition as this can 
accommodate the viscosity and thickness requirements. 
Other conventional printing methods are not readily 
suitable, which is a disadvantage. 

It is also possible to use patterned stamping dies. 

30 This however is comparatively complicated as a special die 
has to be made for each occasion and this will be limited 
to relatively small areas. Rollers having relief 
transferring patterns could also be made but these are 
somewhat inconvenient to make and use. The dies and 

35 rollers also wear during lengthy runs with loss of detail. 

GB-A-2119312 discloses a method of rolling on a thin, 
swirling, linear pattern of plain metal to a bank note as 
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part of a continuous process. This process does not allow 
transfer to be skipped in steps larger than the 
circumference of the roller. 

There remains a need for a better way to control the 
patterned application of optically variable (including 
multiple layer light interfering assemblies and surface 
relief diffractive structures such as holograms) transfer 
films to substrates, especially security printed 
substrates. 

In particular there is a need to be able to provide 
not only holographic block areas but also to be able to 
deposit the holographic material or other optically 
variable transfer material in a finely patterned manner. 

It is also desirable to be able to change from one 
15 pattern to another with comparative ease and . cost 
effectively without for example having to machine special 
blocking dies. 

It is also desirable to provide patterned transfer 
methods which can operate at sufficiently high speeds, 
20 matching those of say a printing press. - 

In accordance with one aspect of the present 
invention, a method of manufacturing a transfer device 
comprises providing a transferable layer on a carrier; 
providing a continuous adhesive layer bonded to the 
transferable layer; and selectively treating the adhesive 
layer to provide areas which are not bondable to a 
substrate under normal transfer conditions, whereby when 
the treated adhesive layer is contacted with a substrate 
under normal transfer conditions only non-treated areas of 
the adhesive adhere to the substrate so that only areas of 
the transferable layer corresponding to the non-treated 
adhesive areas are transferred to the substrate on 
separation of the carrier and substrate. 

In accordance with a second aspect of the present 
invention, a transfer device comprises a transferable layer 
on a carrier, a continuous adhesive layer bonded to the 
transferable layer, the adhesive being selectively treated 
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to provide areas which are not bondable to a substrate 
under normal transfer conditions, whereby only areas of the 
transferable layer corresponding to non-treated adhesive 
areas are transferred to a substrate on which the device is 
provided during a transfer process on separation - of the 
carrier and substrate. 

By 'normal transfer conditions' is meant those 
conditions appertaining to the placing in contact of the 
bondable surface of the carrier/transferable layer assembly 
and the bondable surface of the substrate, the adhesive 
bonding of the transferable layer to the substrate and the 
separating of the carrier from the substrate such that 
adhesive transfer of the transferable layer occurs only in 
those areas where the adhesive bonds to the substrate. The 
15 temperatures, pressures and speeds at which the process is 
undertaken form part of the conditions and the transfer 
should occur without any of the materials or their visual 
appearance being adversely affected. 

In contrast to early attempts to lay down a patterned 
adhesive, we cause parts of a continuous adhesive layer not 
to bond to the substrate under normal transfer conditions 
e.g. if heat activatable adhesives are used, at elevated 
temperatures . 

The result is that a patterned, for example 
25 holographic effect, may be readily obtained on the 
substrate. The pattern may also be changed readily, if 
necessary printing the adhesive of new holographic transfer 
stock with masking patterns on demand. The adhesive may be 
on a reflective coating of the transferable layer or 
3 0 perhaps spaced from it by a coating. 

The method of this invention allows . the benefits of 
adhesive coating technology which is well established, as 
distinct from adhesive printing technology, to be gained. 
We are then able, where the adhesive is dry and non-tacky 
3 5 at room temperature to print the adhesive coating using 
lithographic, letterpress or other suitable inks using 
printing methods including security printing methods. 
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In most cases, the transferable layer will include an 
optically variable effect generating structure. These 
include light diffractive eg holographic structures, light 
interference structures, and the optimally (light) 
5 polarising structures, for example liquid crystal polymeric 
materials. In any event, the optically variable effect 
will be one which is exhibited as > diffraction, 
interference, or polarisation under white light 
illumination. Diffraction offers the greatest complexity 
10 as it is possible to offer a spectrum of diffraction 
effects ranging from regular diffraction grating structures 
through diffraction grating mosaics and graphical 
diffraction effects {such as 2D and 2D/3D effects), to the 
simple or complex holographic reconstruction of objects, 
holograms, stereo holograms and multiplex holograms Such 
diffractive structures can be created from fine line 
engraving, laser holography and electron beam recording 
methods. Computer generated diffractive patterns can be 
created, for example the Landis and Gyr Kinegram and the 
diffraction catastrophe patterns of Reserve Bank of 
Australia (WO/90/01733) . Pixellated diffractive structures 
may be created by using the system described by CSIRO in 
WO91/03737. The diffraction effects of the present 

invention result from the presentation of a viewable 
25 surface which possesses a diffracting profile. 

The polarisation of white light may be effected 
through the use of liquid crystal materials as described in 
AU-488652 or by using polymeric liquid crystalline material 
such as described in DE-A-3942663 . Such materials will 
have relatively high molecular weights and may be applied 
by coating or screen printing methods. 

Optically variable effects are viewable in white light 
although machine readable effects may be used. White light 
interfering patterns result from the manufacture of 
multiple layers of materials having different refractive 
indices, which are deposited at thicknesses approximately 
one quarter of the wavelength of light per layer. Such 
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materials may be used directly coated' on the film, or 
adhesively transferred to another substrate. Additionally 
there are known to be inks which comprise flakes of such 
layered structures such as described in EP-A-227423. 
5 Special types of diffracting structure are also 

envisaged of the type described in . EP-A-02 013 2 3 
incorporated herein by reference. These transparent 

holograms make use of layers of for example zinc sulphide, 
titanium oxide (s) and zirconium (IV) oxide. 

10 Where the diffracting transferable layer includes 

metallisation, this can be half -toned or continuous. 

Instead of an optically variable image, the 
transferable layer could comprise a plain or printed 
metallic foil. The primary application of the invention, 

15 however, is to the use of optically variable patterns.- 

The printing of inks is a more widely spread practice 
than the printing of adhesive compositions. Adhesive 
compositions are more readily applied as an uninterrupted 
coating covering the whole of a surface. Adhesives have 

20 also to be applied in considerable thickness (relative to 
the thickness of printing inks) and this in turn makes the 
placing of fine patterns difficult. It is also difficult 
to form fine patterns with adhesives. For example the 
adhesive may be applied from a flexographic or gravure 

25 roller and this requirement limits the size of the repeat 
pattern as well as making the change from one pattern to 
another comparatively difficult. 

Typically, in conventional adhesive printing, adhesive 
formulations would be printed by a screen printing method 

30 and this is comparatively slow as the adhesive has firstly 
to be applied and then dried. Adhesives are generally 
dried faster on a dedicated adhesive coater. 

This invention has the advantage over previous methods 
in that there is no attempt to print with adhesive. The 

35 adhesive is applied the back of the transferable layer as 
a continuous layer or coating covering all of the, 
transferable layer. 
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The continuous adhesive coating must be relatively 
even and smooth. The adhesive should be colourless or only 
tinted if the optically variable pattern is transparent or 
if it is to be viewed through the substrate. 

The quantity of adhesive which will be applied will 
generally be about from 1 to 25gsm. 

Typically, the adhesive will, comprise a hot melt or 
other heat activatable adhesive which is not tacky at 
ambient temperatures. However, adhesives which are tacky 
at ambient temperatures could also be used although for 
storage and transport purposes, the adhesive coating would 
need to be covered by a removable protective layer. 

A hot melt or heat sealable adhesive is one which 
becomes adhesive at elevated temperatures, generally within 
15 the range of 70 to 180°C but sets when cooled. when 
cooled it will firmly bond to compatible substrates. The 
hot melt adhesives may be ethylene-vinyl acetate 
copolymers, acrylics, polyurethanes , vinyl polymers or 
copolymers. 

Transfer may be effected by placing the transfer film 
assembly in intimate contact with the substrate, such as 
under roller pressure, at elevated temperatures and then 
cooling the assembly before the carrier and substrate and 
separated. The adhesive may therefore be bonded more 
firmly to the substrate when it has cooled. 

Hot melt adhesives are used in many hot stamping foil 
applications and can be applied from solution in volatile 
organic solvents, aqueous emulsions or by extrusion. 
After drying and cooling to ambient temperature the 
adhesive surface would not be tacky. They are thus 

suitable for reeling at ambient temperatures and can be 
printed. Hot melt adhesive coatings are relatively thick 
and they are useful for smoothing rough surfaces. They 
generally revert to the solid state after bonding to the 
35 substrate. Generally they are not plasticised. 

An heat activatable adhesive is one which contains a 
polymer and separate plasticiser, coated, say, from an 
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aqueous emulsion. The material may be dried at up to, 
say, 50 °C but when heated to the activation temperature 
such as loo °C or above the polymer becomes highly 
plasticised and exhibits permanent tack. This tack: is 
maintained when the material is cooled to ambient 
temperatures . 

Partially cross-linked adhesive coatings which after 
heating will cure, can be employed. 

Heat responsive, no-tack, "latent" adhesive coatings 
can be printed at ambient temperature and are suitable for 
storing on reels. 

Pressure sensitive adhesive (PSA) coatings could also 
be used. These are tacky at room temperature and cannot 
be reeled or stacked without the presence of a releasable 
15 material such as a siliconised paper. The PSA coating is 
commonly applied to the release paper and then dried, the 
dried PSA coating then being laminated directly or 
indirectly to the acceptor material (transferable layer) to 
which it bonds firmly. 
20 !n a further alternative, the adhesive could be 

solvent activatable. For example it might be possible to 
soften and tackify the adhesive by using a volatile organic 
solvent such as Freon or its vapour but cover the solvent 
activatable adhesive with a non-tackifying mask such as an 
25 ultraviolet radiation curable lacquer. 

In the preferred method, the treatment of the adhesive 
layer comprises printing the layer with a masking 
composition in the desired pattern. 

The mask pattern may be created by normal printing 
30 methods such as by photolithography. This in itself allows 
much more flexibility in the designs which can be formed as 
well as allowing changes to be made more quickly. The 
technology is also readily applicable to the providing of 
very fine line patterns which may be printed by 
3 5 lithographic or gravure printing methods. Also greater 
control of registration between the mask pattern and the 
pattern on any part of the optically variable layer can be 
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more readily controlled so that when transfer occurs the 
precise optically variable image can readily be positioned 
within the transferred layers. 

The masking composition will be placed to form a 
continuous film over the areas where adhesion to the 
substrate is to be prevented. Where the adhesive coating 
is not tacky at ambient temperatures the adhesive 
properties are "latent", such latent adhesive surfaces may 
be printed by contact printing means. Thus an ink film 
such as a lithographic ink film or letterpress ink film may 
be used. The thickness of such a lithographic film is 
unlikely to be more than 2-3 microns. Alternatively an 
electrostatic imaging method which causes the application 
of a toned image may be used such as in laser electrostatic 
printers. Alternatively thermal transfer film printing may 
be done on a thermal printer operating under electronic 
control. Flexographic, gravure or screen eg rotary screen 
printing may be used. 

The masking composition will preferably comprise a 
rapid drying ink vehicle (binder) such, as a resin or 
synthetic polymer. It may be deposited from solvent, 
emulsion, or be substantially of high solids content such 
as an ultraviolet radiation curable composition. Generally 
care must be taken not to print the adhesive under such 
25 conditions or with such materials that the unmasked 
adhesive becomes prematurely activated, say, through 
plasticisation with solvent. This early activation may not 
matter if the transfer is then effected on the same 
printing press. in general both tacky and non-tacky 
30 adhesive coatings can be treated. 

The masking material may be tested for suitability for 
a particular purpose by applying an even film in a 
patterned manner to the adhesive, drying if necessary, 
contacting the substrate under transfer conditions 
3 5 (elevated temperature and pressure) and then separating the 
carrier from the substrate. A clean transfer of the 
optically variable pattern item should have occurred. 



20 



BNBOOaO: <W3 «31 68MA1 J_j> 



WO 93/16888 



PCT/GB93/0033I 



10 

The masking patterns which may be employed comprise 
line patterns including lines parallel to the edge of the 
reel, grid patterns , fine line patterns, guilloche patterns 
and geometrical patterns, dots, shapes and symbols, 
5 alphanumeric characters, bar code lines and the like. 
These may be printed normally (as positive prints) or the 
opposite (i.e. negative prints) . 

Holographic dots are unlikely to be resolved by the 
eye if their maximum diameters are less than 400 microns. 
10 The distance between adjacent islands of continuous 
holographic film is unlikely to be less than 200 microns 
and the minimum width of any continuous portion of 
holographic film 200 microns. 

At this fine resolution the optically variable pattern 
15 within the image can be difficult to see and in practice 
somewhat larger portions may be used where the visible 
appearance or machine readability of a feature within the 
transfer film is important . 

Apart from small patterns larger shapes may be 
20 transferred such as blocks approximately lcm by icra. 
Larger blocks may also conveniently be applied, 
illustrating the versatility of the method. 

Any overall shape of say a symbol may be divided into 
a multiplicity of simultaneously or consecutively 
25 transferred parts. 

Suitable transfer media may have single registered 
images. These images are individually recognisable and are 
repeated at regular intervals throughout the length of a 
reel. The images may then applied to register with a datum 
3 0 on the substrate. 

In the prior art manner the adhesive would either have 
to be selectively deposited onto the substrate (perhaps as 
one of the final production acts on complexly printed 
security document) or the adhesive would have to be 
3 5 selectively deposited in patterned manner onto the back of 
the transfer foil. 



WO 93/16888 



PCT/GB93/0033I 



1 1 



10 



15 



Typically pressure contact will be niade during the 
transfer process by a press, or roller, either of which may 
have a patterned surface, adding further complexity to the 
transferred pattern. 

The manufacturing steps of the transfer device may all 
take place at the same location or at different locations. 

In the latter case, for example, a web } comprising a 
transferable layer on a carrier which also carries a 
continuous adhesive layer could be provided at one site 
while the selective treatment, for example by printing, 
could take place at a second, remote site. 
Alternatively, the transfer device could be provided at a 
first site and then sent to a remote, second site where the 
transfer process is carried out. 

With the method of this invention good registration 
with improved resolution can be achieved by printing the 
mask or pattern in register. This is a simple process. At 
the transfer stage the two materials can be brought 
together in a dry stage without necessarily activating the 
adhesive to check the registration before transfer is 
caused to occur. 

Because of the slight variations in registration which 
may occur it is desirable to surround a single holographic 
image with a mask pattern which provides a perimeter around 
25 the actual holographic image. If there is. then a minor 
shift in registration no part of the holographic image is 
lost, only the margin. 

Apart from the use of single registered images it is 
possible also to apply the masking composition so as to 
allow multiply repeating images such as a repeated logo 
name to be employed. (This is apart from the repetitions 
which will occur by the application of a rotary plate) . 

Single registered images may of course be set within 
a repeating generic, background on the transferred surface. 
35 Thus the invention enables the registration of the 

transfer pattern with points on the substrate, the 
registering of an image provided on a optically variable 
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material with the adhesive pattern, and finally the 
registration of an image on the optically variable material 
with the pattern and with a datum mark on the substrate. 
_ In the foregoing description it is to be understood 

5 that the masking composition is applied to form the 
negative of the holographic pattern which is to be 
transferred. 

The transferred pattern may then be wholly or partly 
over printed with an ink pattern or film forming lacquer 

10 composition such as when dif f ractively profiled aluminium 
is coated with an U.V. curable protective lacquer. 

The main application of the invention is to coat full 
webs on production equipment, although it is possible to 
conceive that on only part of the web there would be an 

15 hologram or other pattern to be transferred. Only over 
this area would adhesive be needed which could be applied 
as a rough block shape or a band, if not coated across the 
full web. Then the mask would be applied over the 
adhesive. Only this area then needs to be contacted with 

20 the substrate for the transfer process to work. 

The invention may be used with holographic hot 
stamping tapes or reels (i.e. those which incorporate a wax 
release layer) . The invention may also be used with the 
holographic transfer foils which incorporate releasable 

25 lacquers. In all holographic cases a metallised layer may 
be provided. 

The invention may also be used with a lacquer free 
transfer foil construction, in which a carrier such as 
polypropylene or similar film is embossed with an optically 

30 variable diffracting pattern, optionally treated with an 
electrical corona discharge so as to control the release 
properties of the surface of the film, has a thin metallic 
coating applied such as aluminium to the embossed surface 
and is provided with a heat sof tenable adhesive on the 

3 5 metallic film. When this foil construction is brought into 
contact with a substrate and the adhesive is activated, 
removal of the carrier leaves the holographically profiled 



BNGDOCID: <*0 9316800*1 1 > 



WO 93/16888 PCT/GB93/00331 



1 3 



an 



10 



metallic film and adhesive on the substrate. Instead of 
aluminium or other metal film, thin films of dielectric or 
refractive materials such as zinc sulphide could be used. 
For example, quarter wavelength thicknesses of a high 
refractive index material such as zinc sulphide could be 
used which in conjunction with a transparent adhesive will 
enable the transferred effect to be apparent. 

Following the transfer operation, the optically 
variable pattern medium will be exposed to view. 
Optionally, following the transfer process, the optically 
variable pattern item may be over-printed or over-coated 
with a transparent coating such as an ultraviolet curable 
lacquer. This provides a particularly simple way of 
providing additional protection and for example controlling 
15 the durability. 

In a further modification, where a metallised layer is 
provided, this may be patterned by printing or the like 
such as patterned aluminium. 

In order to operate a preferred mode of working the 
20 invention the method is conducted with a reel of 
holographic transfer foil. A reel is taken as having a 
length of greater than 10 metres, but for production 
purposes will normally have a length of at least 100m. 

Hot melt adhesive is applied in a solvent coating and 
25 then dried. On the same machine or on a web fed printing 
press the masking composition is applied and dried. 
Thereafter the substrate is caused to contact the 
transferable foil under transfer conditions the substrate 
being applied from a web or from sheets of A4 size upwards. 
30 Some examples of transfer devices, methods for their 

manufacture and use will now be described with reference to 
the accompanying drawings, in which: - 

Figure 1 is a schematic, cross-section, not to scale, 
showing a first example of a transfer device being applied 
3 5 to a substrate; and, 

Figure 2 is a cross-section, not to scale, through a 
second example of a transfer device. 
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The transfer device shown in Figure 1 comprises a 
laminate formed by a carrier film l comprising polyester 
(eg polyethylene terephthalate) having a thickness of about 
23 microns and a length greater than 100m, probably greater 
5 than 500m, or even greater than 1000m. The width is 
selected typically within the range 10cm to 2m. a wax 
release layer 2 such as carnauba wax or microcrystalline 
wax is provided on the carrier 1. Alternatively, a 
releasable and embossable polyvinyl butyral layer may be 
10 used. 

An embossable lacquer layer 3 is coated on the wax 
release layer 2, the lacquer comprising thermoplastics or 
partially thermoset polymers or copolymers such as acrylic, 
vinyl, polyurethane, polyester, or nitrocellulose. The 
15 layer is holographically embossed on its surface 4 with an 
holographically profiled nickel shim (not shown) under 
elevated temperature and roller pressure conditions, eg 12 0 
to I60°c. 

This holographically embossed surface could be printed 
20 with either discrete, foreground images or background 
images. This printing is not shown in Figure l. The 
surface is then reflectively coated with a thin metallic 
layer of for example aluminium (opaque) or zinc sulphide 
(for transparency) using a vapour deposition method to 
25 provide reflective layer 5. 

Optionally, this reflective layer could then be 
printed, for example with security indicia, and/or provided 
with a lacquer coating. In the present case, however, the 
metallic layer is coated with an adhesive, for example hot 
30 meltable or heat activatable adhesive eg comprising vinyl 
polymers and copolymers covering all of the reflective area 
to generate an adhesive layer 6. 

Finally, the adhesive layer 6 is printed with a 
masking composition as shown schematically at 7. The 
masking composition typically has a thickness in the range 
2-8 microns and is printed by for example offset 
lithography using UV curable lacquer or letterpress using 
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alkyd or uv curable acrylic ink. coarser resolution may be 
obtained by using screen printing. Gravure or f lexographic 
printing may also be employed. Thinner layers allow better 
transfer pattern resolution. 
5 Transfer may be initiated by rolling the masked 

adhesive surface 6 on a substrate 8 at 120 to 180 degrees 
celsius, at low to medium pressure as determined by the 
nature of the substrate. The composite is then cooled with 
air and the carrier film stripped away from the substrate 
10 8 as shown. 

This results in a finely transferred holographic 
pattern 9 which through facile registration can be placed 
beside security printed features with a consistency and 
attainment rate not readily achievable by stamping methods. 

Figure 2 illustrates a second example of a transfer 
device comprising a holographically embossed PVC or 
Polypropylene carrier film 10 which optionally undergoes 
corona treatment of the holographically embossed surface to 
enhance bonding. This surface is optionally releasably 
printed at 11 and coated with a reflective metallic or 
refractory layer 12 eg aluminium or zinc sulphide. a 
lacquer layer 13 is provided followed by an adhesive layer 
14 which is printed 15 with masking composition, as before. 

On transfer the bare metal surface 12 will have 
released from the embossed PVC or polypropylene carrier 10. 
This may then be lacquered over including with a 
fluorescent dye containing lacquer or printed over to 
provide additional protection. Alternatively it could be 
just left as it is eg on documents which are not subjected 
to harsh treatment such as cheques. 

The transferable optically variable pattern items 
described above may be applied to any suitable planar 
surfaced substrates such as paper including rag paper, 
surface finished paper such as resin coated paper, lacquer 
35 coated paper, synthetic paper (including non-woven paper 
and spun bonded paper), plastic films, paper plastic 
laminates, metallised plastics, metallic foils, metallic 
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foil clad paper, metallic sheeting such- as aluminium 
sheeting, glass, ceramics and the like. . In particular as 
authenticatable devices holographic images may be applied 
to security documents such as bank cheques, travellers 
5 cheques, plastic cards, passport covers, bonds, share 
certificates, licences, passes, tickets, vouchers, permits, 
valuable document such as legal documents, and the like. 

In addition to transfer onto the web by a hot rolling 
method during production, smaller areas may be transferred. 

10 Transfer may be effected using a hot press eg. hot iron or 
heated rollers, preferably to a high quality, smooth 
surface. Alternatively a masked self-adhesive transfer 
film may be used. Such materials may be used for providing 
verification marks or seals to documents including original 

15 documents bearing signatures. 

An advantage of the invention is that it allows a 
stock of holographic material to be prepared, this having 
no adhesive mask. Printing of the mask pattern can then 
occur on demand. 

20 Apart from large reels to be used in continuous 

production of cheques, tickets and the like, there is the 
possibility of using narrow tape formats delivered from a 
reel, cut to document size or made even shorter for example 
to authenticate a small area of a document. This might 

25 for example cover an area of text, perhaps providing see 
through verification rather like the passport over laminate 
film provides. Alternatively the material may be 

delivered in sheet form so that whole documents could be 
covered. 

30 In one embodiment a web of adhesively coated 

holographic transfer film supported on a carrier may be 
printed with the masking composition on a lithographic 
printing press and when the composition is dry such as 
after exposure to ultraviolet light or hot air, the masked 

35 adhesive surface may be immediately hot rolled in contact 
with a previously printed substrate so as to achieve 
transfer contact between the two materials and thereafter 
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the carrier may be immediately stripped away so as to leave 
the holographically patterned substrate. 

Printing press registration control means will be used 
to achieve registration between the donor, and acceptor 
webs . 

The treatment of the adhesive to render the treated 
areas non-transferable under normal transfer fconditions may 
be undertaken by a. variety of methods such as by contact or 
non-contact printing of inks, lacquers and the like but may 
also be as the result of the printing of a releasable 
composition such as a silicone polymer. other methods of 
deactivating may be employed in exceptional circumstances 
such as the application of fine powders or the laminating 
of thin films which may be perforated. 
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13 
CLAIMS 



1- A method of manufacturing a transfer device, the 
method comprising providing a transferable layer on a 
carrier; providing a continuous adhesive layer bonded to 
the transferable layer; and selectively treating the 
adhesive layer to provide areas which are not bondable to 
a substrate under normal transfer conditions, whereby when 
the treated adhesive layer is contacted with a substrate 
under normal transfer conditions only non-treated areas of 
the adhesive adhere to the substrate so that only areas of 
the transferable layer corresponding to the non-treated 
adhesive areas are transferred to the substrate on 
separation of the carrier and substrate. 

2. A method according to claim 1, wherein the 
transferable layer includes an optically variable effect. 

3. A method according to claim 2, wherein the optically 
variable structure comprises a light diffractive structure. 

4. A method according to claim 2 or claim 3, wherein the 
transferable layer is embossed and metallised to define a 

20 hologram. 



5, 



A method according to claim 2 or claim 3, wherein the 
transferable layer is embossed and provided with a 
refractory layer, such as zinc sulphide, to define a 
hologram. 

25 6. A method according to claim 2 or claim 3, wherein the 
transferable layer comprises multi-layer light interfering 
structure. 

7. A method according to any of the preceding claims, 
wherein the adhesive coating is selectively treated by 
printing with a masking composition. 

8. A method according to claim 7, wherein the printing 
step comprises lithographic, f lexographic, gravure, 
letterpress, screen, electrostatic or film transfer- 
printing. 

3 5 9. A method according to claim 7 or claim 8, wherein the 
masking composition comprises a rapid drying ink vehicle 
such as a resin or synthetic polymer. 
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10, A method according to- any of the preceding claims, 

wherein the adhesive is selectively treated to define 

pattern which on transfer would comprise one or more of 

line patterns, guilloche patterns and geometrical patterns, 

5 dots, shapes and symbols, alphanumeric characters, and the 
like. 

11. A method according to any of the preceding claims, 
wherein the adhesive is a hot melt or heat activatable 
adhesive, 

10 12. A method according to any of the preceding claims, 
wherein the adhesive is coated directly on a reflective 
coating of the transferable layer. 

13. A method according to any of the preceding claims, 
wherein the transferable layer possesses a visible image, 

15 the selectively treated areas of the adhesive layer 
constituting a mask forming an image which is registered 
with the transferable layer image. 

14. A transfer device comprising a transferable layer on 
a carrier, a continuous adhesive layer bonded to the 
transferable layer, the adhesive being selectively treated 
to provide areas which are not bondable to a substrate 
under normal transfer conditions, whereby only areas of the 
transferable layer corresponding to non-treated adhesive 
areas are transferred to a substrate on which the device is 

25 provided during a transfer process on separation of the 
carrier and substrate. 

15. A device according to claim 14, wherein the 
transferable layer includes an optically variable 
structure. 

30 16. A device according to claim 15, wherein the optically 
variable pattern comprises a hologram. 

17. A device according to claim 15 or claim 16, wherein 
the transferable layer is embossed and metallised to define 
a hologram. 

35 18. A device according to claim 15 or claim 16, wherein 
the transferable layer is embossed and provided with a 
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refractory layer, such as zinc sulphide, to define a 
hologram. 

19. A device according to claim 15 or claim 16, wherein 
the transferable layer comprises mult i- layer light. 

5 interfering structure. 

20. A device according to any of claims 14 to 19, wherein, 
the adhesive coating is selectively treated by. printing 
with a masking composition. 

21. A device according to claim 20, wherein the printing 
10 step comprises lithographic, f lexographic, gravure, 

letterpress, screen, electrostatic or film transfer 
printing. 

22. A device according to claim 20 or claim 21, wherein 
the masking composition comprises a rapid drying ink 

15 vehicle such as a resin or synthetic polymer. 

23. A device according to any of claims 14 to 22, wherein 
the adhesive is selectively treated to define a pattern 
comprising one or more of line patterns, guilloche patterns 
and geometrical patterns, dots, shapes and symbols, 

20 alphanumeric characters, and the like. 

24. A device according to any of claims 14 to 23, wherein 
the adhesive is a hot melt or heat activatable adhesive. 

25. A device according to any of claims 14 to 24, wherein 
the adhesive is coated directly on a reflective coating of 

25 the transferable layer. 

26. A device according to any of claims 14 to 25, wherein 
the transferable layer defines an image, the selectively 
treated areas of the adhesive layer constituting a mask 
forming an image which is registered with the transferable 

3 0 layer image. 

27. A device according to any of claims 14 to 2 6 in the 
form of a length of stock. 

2S * A transfer process comprising providing a transfer 
device according to any of claims 14 to 27 or manufactured 
according to any of claims l to 13, under normal transfer 
conditions on a substrate so that the adhesive layer 
contacts the substrate and non-treated areas of the 
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adhesive adhere to the substrate; and separating the 
carrier from the substrate whereby only areas of the 
transferable layer corresponding to non-treated adhesive 
areas are transferred to the substrate. 

29. A process according to claim 28, wherein the treated 
areas of the adhesive define an image, the device being 
provided on the substrate so that the treated adhesive 
image registers with an image on the substrate. 

30. A process according to claim 28 or claim 29, wherein 
the substrate is chosen from paper including rag paper, 
surface finished paper such as resin coated paper, lacquer 
coated paper, synthetic paper (including non-woven paper 
and spun bonded paper), plastic films, paper ^ plastic 
laminates, metallised plastics, metallic foils, metallic 

15 foil clad paper, metallic sheeting such as aluminium 
sheeting, glass, ceramics and the like. 

31. A process according to any of claims 28 to 30, wherein 
the substrate comprises a security document. 

32. A process according to any of claims 2 8 to 31, when 
20 dependent on any of claims 1 to 13, wherein the adhesive 

treatment and transfer steps occur in a single pass. 

33. A process according to any of claims 28 to 32, in 
which the transferred areas are then wholly or partly 
overprinted with a printing composition such as a printing 

25 ink or a film forming lacquer composition. 

34. A substrate on which a process according to any of 
claims 28 to 33 has been performed. 

35. A substrate according to claim 34, the substrate 
carrying security printing. 
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